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POCCHHCKA.H <I>E.nEPAU;H..H 
(19) RU (11) 2 376 493(13) C2 
(51) 	MnK 
P03B 13110 (2006.01) 
P04P 1116 (2006.01) 

<I>E.nEP AJIhHMI CJ1Y)I(6A 
no HHTEJIJIEKTY AJIhHOH C06CTBEHHOCfH, 

nATEHTAM H TOBAPHhIM 3HAKAM 

(12) OnHCAHHE H30liPETEHHjJ: K nATEHTY 

(21), (22) 3aHBKa: 2007145967/06, 10.12.2007 

(24) )],aTa Haqana OTCqeTa cpoKa ,lleItCTBMH naTeHTa: 

10.12.2007 

(43) )],aTa ny6nMKaUMM 3aHBKM: 20.06.2009 

(45) Ony6nMKoBaHo: 20.12.2009 ElOn. N!':! 35 

(56) CnMcoK ,llOKYMeHToB, UMTMpoBaHHhlx B OTqeTe 0 

nOMCKe: 	MeTO,llbI npe06pa30BaHHJI 3HepmH 

3neKTpOrH,llpaBJlHqeCKOrO y,llapa H KaBHTa~H 

>KH,llKOCTM B TenJlO H HHhIe BH,llhI 3HeprHH. ­

HOBAJI 3HEPrETHKA, 112005, c.4-18. RU 
2157893 C2, 20.10.2000. SU 1751435 AI, 

30.07.1992. SU 775408 A, 10.11.198q. 

EP 1767778 AI, 28.03.2007. US 3627449 A, 

14.12.1971. 

A,llpec ,llnH nepenHCKM: 

195271, CaHKT-lleTep6ypr, KOH,llpaTheBcKHR
N np., 64, Kopn.2, KB.342, IO.H.Be3pYKoBY 

o 
(54) 3JIEKTPorH)J;PABJIHlIECKHH MOTOP 

(57) Pe<pepaT: 

1-'1306peTeHMe OTHOCMTCH K MOTopaM, 

Mcnonh3YlOIUMM :meKTp0fH,llpaBJlMqecKMIt 3<p<peKT -

B03,lleltcTBMe Ha TBep,llOe TeJlO MMnynhcHhlx 

,llaBneHMIt, B03HMKalOIUMX npM BhICOKOBOJlhTHOM 

pa3pH,lle B :>KM,lJ;KOCTM, M MO:>KeT 6hITh 

MCnOJlh30BaHO Ha Ha3eMHOM, BO,llHOM M 

B03,llYIIIHOM a B 

CTaIJ,MOHapHhIX ycnoBMHx BMeCTO ,llM3eJlhHhIX 

3neKTpocTaHUMIt. MOTOP BhlIIonHeH B BM,lJ;e cocy,lla 

C B03,llYIIIHhIM npocTpaHCTBoM B BepxHelt qaCTM, B 

KOTOPOM nOMeIUeHa nmpaBnMqeCKaH Typ6MHa, C 

pa60qMM KoneCOM no nepMMeTpy M C BOpOHKOA. 

(72) ABTOp(hI): 

Be3pYKoB OJler IOpheBHQ (RU), 
Be3pYKoB IOpHR HBaHOBHQ (RU), 
rOJly6h MHXaHJl llaBJlOBHQ (RU), 
)J;y,lJ;hImeB BaJlepHR )J;MHTpMeBHQ (RU), 
MaTlOXOBa OJlhra AneKCaH,llpOBHa (RU) 

(73) naTeHTOo6na,llaTeJlh(M): 

Be3pYKoB IOpHR HBaHOBHQ (RU) 

o 
N 

HM:>KHee oTBepCTMe BOPOHKM 3aKphITo 

3KpaHoM-06TeKaTeJleM y,llapHolt BonHhI M 

BhlIIonHeHO B BM,lJ;e 3:>KeKTOpa ,llJlH B03BpaTa 

oTpa6oTaHHolt :>KM,lJ;KOCTM, a B HM:>KHeA qaCTM 

cocY,lla, B 3neKTpOpa3pH,llHolt KaMepe 

HanpaBJleHHOrO ,lleItCTBMH, noMeIUeHhI 3JleKTpO,llhI 

OT YCTpoACTBa ,llnH C03,llaHMH ynpaBnHeMoro 

BhICOKOBOJlhTHorO pa3pH,lla B :>KM,lJ;KOCTM. 

YnpaBJleHMe MOIUHOCThlO MOTopa OCYIUecTBJlHIOT 

nYTeM M3MeHeHMH qaCTOThI M MOIUHOCTM 

BhICOKOBonhTHoro pa3pH,lla. Pa60Ta MOTopa 6e3 

yrneBO,ll0p0,llHOrO TonnMBa CYIUeCTBeHHO CHM:>KaeT 

ce6eCTOMMOCTh BhIpa6aThIBaeMolt 3HeprMM. 2 Mn. 

CTp.: 1 



5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

RU 2 376493 C2 


11306peTeH11e OTHOCI1TCjI K MOTopaM, I1CnOJIb3YlOm11M 3JIeKTpOr11,UpaBJII1t.IeCKI1M. 3cpcpeKT ­

B03,neM.CTBl1e Ha TBep,noe TeJIO I1MnYJIbCHbIX ,naBJIeHI1M., B03H11KalOm11X npl1 

BbICOKOBOJIbTHOM pa3pjl,ne B )I(11)lKOCTI1. 

113BecTeH MOTOP, BKJIlOt.IalOml1M. repMeTI1t.IHbIM. cocy,n, rl1,npoTyp611HY, conJIo, 

3JIeKTpOpa3pMHYlO KaMepy 11 YCTP0M.CTBO ,nJI.9 c03,naHI1j1 ynpaBJIjleMOrO BhICOKOBOJIbTHOrO 

pa3pjl,na B )I(11)lKOCTI1 (MeTo,nbI npe06pa30BaHI1.9 3Hepr1111 3JIeKTpOr11)lpaBJII1t.IeCKOrO y,napa 

11 KaBI1Ta[(1111 )I(11)lKOCTI1 B TenJIO I1I1Hble B11)lbI 3Hepr1111 "HOBASl 3HEPfETI1KA" 112005 

r., c.4-18) [1]. 

npl1H[(l1n ,neHcTBI1j1 ,naHHoro MOTopa OCHOBaH Ha C03,naHI1I1 [(I1KJII1t.IeCKI1X BOJIH ,naBJIeHI1j1 

)I(11)lKOCTI1 OT 3JIeKTporl1,npaBJII1t.IeCKOrO 3cpcpeKTa Ha JIOnaTKI1 Typ611HbI. BCJIe,ncTBl1e Toro 

t.ITO Ha Heno,nBI1)I(HhIe JIOnaTKI1-0Tpa)I(aTeJII1 no,naH BbICOKOBOJIbTHbIM. 3JIeKTpl1t.IeCKI1M. 

nOTeH[(l1aJI, B 3T11X B3a11MHblX KpaM.HI1X nOJIO)I(eHI1j1X JIOnaTOK Typ611HbI 11 OTpa)I(aTeJIeM. 

Me)I(,ny HI1MI1 nep"o,nlt.IeCKI B03H11KaeT 3JIeKTpl1t.IeCKI1H pa3pjl,n B )I(11)lKOCTI1 11 

3JIeKTpOr11)lpaBJII1t.IeCKI1H y,nap nepe,naeTCjI Ha JIOnaTKI1 Typ611HbI, KOTOPbIM. 11 np"Bo,nIT ee 

BO BpameHl1e /pI1C. 6 [1 ]/. 
He,nocTaTKoM ,naHHoro YCTp0M.CTBa jlBJIjleTC.9 TO, t.ITO ero Ha,ne)I(HOCTb 11 ,nOJIrOBet.IHOCTb ­

HeBbICOKl1e, TaK KaK 3JIeKTp"t.IeCKIM. pa3p.s.n Me)I(,ny KOH[(aMI1 JIOnaTOK np"Be,neT K I1X 

6b1CTPOMY 113HOCY OT 3JIeKTp"t.IeCKOM. 3P031111 ,na)I(e npl1 3HaKonepeMeHHOM B03,neM.CTBI1I1 

3JIeKTp"t.IeCKIM TOKOM; BbICOKOBOJIbTHbIM. pa3pM B )I(11)lKOCTI1 Me)I(,ny JIOnaTKaMI1 B 

repMeTI1t.IHOM cocy,ne, nOJIHOCTblO 3anOJIHeHHOM )I(11)lKOCTblO, c03,naeT MOmHYlO y,napHylO 

BOJIHY, t.ITO, CKopee Bcero, np"Be,neT K pa3pYlIIeH111O ,na)f(e «ynpOt.IHeHHoro» [(I1JII1H,npa, TaK 

KaK B03,neM.CTBl1e )f(11,nKOCTI1 B repMeTI1t.IHOM cocy,ne np"13MeHeHII ,naBJIeHI1j1 Ha Bce 

nOBepXHOCTI1 o,nI1HaKOBO, ,na 11 KpYTjlml1M. MOMeHT B Typ611He OT y,napHOM. BOJIHhI HeBeJII1K, 

TaK KaK B03BpaTHo-nocTynaTeJIbHbIM. I1MnyJIbC 6y,neT c,nep)I(I1BaTb ee BpameHl1e. 

3a,nat.Ia 11306peTeHI1j1 - nOBbIlIIeHl1e Ha,ne)I(HOCTI1, MOmHOCTI1I1,nOJIrOBet.IHOCTI1 MOTopa C 

I1cnOJIb30BaHHeM 3JIeKTpOr11)lpaBJII1t.IeCKOrO 3cpcpeKTa. 

3Ta 3a,nat.Ia ,nOCTl1raeTCjI nYTeM I1CKJIlOt.IeHI1.9 B03BpaTHoro BeKTopa CI1JIbI I1MnyJIbCa Ha 

Typ611HY npl1 3JIeKTp"t.IeCKOM pa3p.s.ne 3a Ct.IeT Toro, t.ITO cocy,n B BepXHeM. t.IaCTI1 OCHameH 

B03,nYWHbIM npOCTpaHCTBOM, B KOTOPOM Ha BepTI1KaJIbHOM I1JII1 rop"30HTaJIbHOM BaJIY 

nOMemeHa r11)lpaBJII1t.IeCKajl Typ611Ha C pa60t.II1M KOJIeCOM no nep"MeTpy, Ha KOTopoe npl1 

3JIeKTp"t.IeCKOM pa3pMe nocTynaeT nOp[(l1.9 )I(11)lKOCTI1 (pa60t.Iee TeJIO) t.Iepe3 ConJIO, a TaK)I(e 

oTpa60TaHHajl )f(11,nKOCTb - t.Iepe3 BOPOHKY 11 3)I(eKTOp, np"t.IeM ConJIO 11 3)I(eKTOp 

06pa30BaHbI nOBepXHOCTjlMI1 BOPOHKI1, 3KpaHa-06TeKaTeJIjI y,napHOM. BOJIHbI 11 BHYTpeHHeM. 

nOBepXHOCTblO 3JIeKTpOpa3pMHOM. KaMepbI HanpaBJIeHHOrO ,neHCTBI1.9, KOTOpa.9 

BblnOJIHeHa, npel1MymecTBeHHO, B B11)le 3JIJIl1nTI1t.IeCKOrO napa60JIo11)la, 11 B ero cpOKyce 

nOMemeHbI 3JIeKTpo,nbI OT YCTp0M.CTBa ,nJIjI C03,naHI1.9 ynpaBJI.geMOrO BhICOKOBOJIbTHOrO 

pa3pMa B )I(11,nKOCTI1. 

Ha cpl1r.l nOKa3aHa cxeMa MOTopa B pa3pe3e, Bap"aHT 1, Ha cpl1r.2 - Bap"aHT 2. 

MOTOP, 11306pa)I(eHHbIM. Ha cpl1r.1, co,nep)I(I1T cocy,n1 C B03,nYlIIHhIM npocTpaHcTBoM B 

BepXHeM. t.IaCTI1, B KOTOPOM Ha BepTI1KaJIbHOM BaJIY 2 nOMemeHa MaCCI1BHa.9 

r11)lpaBJII1t.IeCKajl Typ611Ha 3, npel1MymeCTBeHHo, B BI1,ne Topa C pa60t.II1M KOJIeCOM no 

nep"MeTpy 4, Ha KOTopoe npl1 3JIeKTp"t.IeCKOM pa3p.s.ne nOCTynaer nOp[(l1j1 )f(11)lKOCTI1 

(pa60t.Iee TeJIo) t.Iepe3 KOJIb[(eBOe conJIO 5, a TaK)I(e oTpa60TaHHa.sI )f(11,nKOCTb - t.Iepe3 

BOPOHKY 6 11 3)I(eKTOp 7, np"t.IeM KOJIb[(eBOe conJIO 5 11 3)f(eKTOp 7 06pa30BaHbI 

nOBepXHOCTjlMI1 BOPOHKI1 6, 3KpaHa-06TeKaTeJI,.9 y,napHoH BOJIHbI 8 11 BHYTpeHHeM. 

nOBepxHocTblO HI1)f(HeH t.IaCTI1 cocy,na - 3JIeKTpopa3p.s.nHOM. KaMephI HanpaBJIeHHOrO 

,neM.CTBI1.9, KOTOpa.9 BblnOJIHeHa, npel1MymecTBeHHo, B B11)le 3JIJI11nT11tIeCKOrO 

napa60JIo11)la 9 11 B ero cpoKyce nOMemeHbI 3JIeKTpo,nbI 10 OT YCTp0M.CTBa ,nJIjI C03,naHI1j1 

http:oTpa60TaHHa.sI
http:pa3p.s.ne
http:pa3p.s.ne
http:3a,nat.Ia
http:3a,nat.Ia
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ynpaBJUleMOro BbICOKOBOJlbTHOrO pa3pMa B )l(l1,nKOCTl1 11. 

Ha <pl1r.2 l1306pa)l(eH MOTOP, BKJllOqalOll(l1~ cocy,n 1 C B03,nYIlIHbIM npocTpaHcTBoM B 

BepxHe~ qaCTl1, B KOTOPOM Ha rOp"30HTaJIbHOM BaJlY 2 nOMell(eHa rH,npaBJll1qeCKa» 

Typ6l1Ha 3 C pa60ql1M KOJleCOM no nep"MeTpy 4, Ha KOTopoe npl1 3JleKTp"qeCKOM pa3p»,ne 

nocTynaeT nOPQl1» )l(l1,nKOCTl1 (pa60qee TeJlo) qepe3 conJlO 5, a TaK)I(e oTpa60TaHHa» 

)l(H,nKOCTb - qepe3 BOPOHKY 6 l1 3)1(eKTOp 7, np"qeM conJlO 5 l1 3)1(eKTOp 7 06pa30BaHbI 

nOBepxHocT»Ml1 BOPOHKl1 6, 3KpaHa-06TeKaTeJl» y,napHol1: BOJlHbI 8 l1 BHYTpeHHe~ 

nOBepxHocTblO 3JleKTpOpa3pMHo~ KaMepbI HanpaBJleHHOrO ,neI1:CTBl1», KOTopa» 

BblnOJlHeHa, npel1MYll(eCTBeHHo, B Bl1,ne 3JlJll1nTl1qeCKOrO napa60JloH,na 9 l1 B ero <poKyce 

nOMell(eHbI 3JleKTpo,nbI 10 OT YCTp0l1:cTBa ,nJl» C03,naHl1» ynpaBJl»eMoro BbICOKOBOJlbTHOrO 

pa3p»,na B )l(l1,nKOCTl1. 

Pa60TaeT YCTP0I1:CTBO CJle,nylOll(l1M 06pa30M. 

Hl1)1(HIOIO qaCTb cocy,na 1 3anOJlH»IOT )l(H,nKOCTblO, 06bIQHO BO,nO~. OT BHelliHero 

l1CTOQHl1Ka - YCTpol1:CTBa ,nJl» C03,naHl1» ynpaBJl»eMoro BbICOKOBOJlbTHOrO pa3p»,na B 

)l(l1,nKOCTl1 11 3ap»)I(alOT KOH,neHcaTopbI eMKOCTblO OT 10,n0 1500 MK<I>, 3aTeM Ha 

3JleKTpo,nbI 10 no,nalOT 3JleKTpl1QeCKl1~ TOK OT KOH,neHcaTopoB C napaMeTpaMl1: Cl1Jla TOKa B 

l1MnyJlbCe 15-50 KA, ,nJll1TeJlbHOCTb pa3pMa 10-40 MKceK, MrHOBeHHa» MOll(HOCTb ,no 200 

MBT. B pe3YJlbTaTe BbICOKOBOJlbTHOrO 3JleKTp"QeCKOrO pa3p»,na Me)l(,L(y norpY)l(eHHbIMl1 B 

)l(l1,nKOCTb 3JleKTpo,naMl1 B03Hl1KaeT BbICOKoe ,naBJleHl1e ,no 3 K6ap (300 MH/M2) ­
3JleKTpOrH,npaBJll1QeCKl111: 3<p<peKT. 3Heprl1» l1MnYJlbCHOI1: y,napHol1: BOJlHbI, 

pacnpocTpaH»eTc» BOKpyr KaHaJla pa3p»,na B pa60Qel1: cpe,ne. 3TO ,naBJleHl1e l1CnOJlb3YIOT 

,nJl» HanpaBJleHHOrO MeXaHl1QeCKOrO B03,ne~CTBl1» noPQl1e~ )l(l1,nKOCTl1 (pa60Qee TeJlo) OT 

3JleKTpopa3p»,nHO~ KaMepbI 9 Qepe3 conJlO 5 Ha pa60Qee KOJleCO 4 rl1.IlpaBJll1QeCKO~ 

Typ6l1HbI 3 l1 ,naJlee Qepe3 BaJl 2 3Heprl1» nocTynaeT K nOTpe6l1TeJlIO. OTpa60TaHHa» 

)l(l1,nKOCTb B03Bpall(aeTc» B Hl1)1(HIOIO QaCTb cocy,na 1 Qepe3 BOPOHKY 6 l1 3)1(eKTOp 7, a 

napora30Ba» CMeCb, 06pa3YIOll(a»c» npl1 pa3p»,ne, c06l1paeTc» B B03,nYIliHOM npOCTpaHCTBe, 

r,ne l1 KOH,neHCl1pyeTC» C nOMOll(blO TenJlo06MeHHl1Ka 14. 

YnpaBJleHl1e MOll(HOCTblO MOTopa oCYll(eCTBJl»IOT nYTeM l13MeHeHl1» QaCTOTbI l1 

MOll(HOCTl1 BbICOKOBOJlbTHOrO pa3p»,na. 

Pa60Ta MOTopa 6e3 yrJleBo,nopo,nHoro TOnJll1Ba cYll(eCTBeHHo CHl1)1(aeT ce6eCT0l1MOCTb 

Bblpa6aTbIBaeMo~ 3Heprl1l1. 

Onl1CbIBaeMbI~ 3JleKTpOrH,npaBJll1QeCKl111: MOTOP MO)l(HO l1CnOJlb30BaTb Ha Ha3eMHOM, 

BO,nHOM l1 B03,nYIliHOM TpaHcnopTe: BepTOJleTe, ,nl1CKOJleTe, CaMOJleTaX BepTl1KaJlbHOrO 

(KopoTKoro) B3JleTa l1 noca,nKl1, 06bIQHbIX CaMOJleTaX, a TaK)I(e B cTaQl10HapHblx YCJlOBl1»X 

BMeCTO ,nl13eJlbHbIX 3JleKTpocTaHQl1I1:. 

<l>0pMYJla l1306peTeHl1» 

MOTOP, BKJlIOQalOll(l111: repMeTl1QHbII1: cocy,n, rH,npoTyp6l1HY, ConJlO, 3JleKTpopa3p»,nHylO 

KaMepy l1 YCTP0I1:CTBO ,nJl» C03,naHl1» ynpaBJl»eMoro BbICOKOBOJlbTHOrO pa3p»,na B 

)l(l1,nKOCTl1, OTJll1QalOll(l1~c» TeM, QTO cocy,n B BepxHe~ QaCTl1 OCHall(eH B03,nYIlIHbIM 

npOCTpaHCTBOM, B KOTOPOM Ha BepTl1KaJIbHOM l1Jll1 rOp"30HTaJlbHOM BaJlY nOMell(eHa 

rl1,npaBJll1QeCKa» Typ6l1Ha C pa60Ql1M KOJleCOM no nep"MeTpy, Ha KOTopoe npl1 

3JleKTp"QeCKOM pa3p»,ne nocTynaeT nOPQl1» )l(H,nKOCTl1 (pa60Qee TeJlO) Qepe3 ConJlO, a TaK)I(e 

oTpa60TaHHa» )l(l1,nKOCTb Qepe3 BOPOHKY l1 3)1(eKTOp, np"QeM ConJlO l1 3)1(eKTOp 

06pa30BaHbI nOBepXHOCT»Ml1 BOPOHKl1, 3KpaHa-06TeKaTeJl» y,napHO~ BOJlHbI l1 BHYTpeHHel1: 

nOBepXHOCTblO 3JleKTpopa3p»,nHOI1: KaMepbI HanpaBJleHHOrO ,neI1:CTBl1», KOTopa» BblnOJlHeHa 

npel1MYll(eCTBeHHO B Bl1,ne 3JlJll1nTl1QeCKOrO napa60Jlol1,na, l1 B ero <pOKyce nOMell(eHbI 

3JleKTpo,nbI OT YCTpOHCTBa ,nJl» C03,naHl1» ynpaBJl»eMoro BbICOKOBOJlbTHOrO pa3pMa B 
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